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Abstract:

Background: Nodular goiter is coflrmon in Bangladesh. Thyroid nodules are important for their malignant potential

especially the solitary and cold ones and when functionally euthyroid. Objectives: This study was designed to investigate
the frequency of malignancy and cellular aberration detected by fine needle aspiration cytology (FNAC) in euthyroid
nodules and its correlation with clinical findings. Methods: Subjects with nodular goiter attending Endocrine out patient
department [n:150, nonpregnant, age (mean + SD): 37+12 years; sex (male: female): 2l:129] were recruited for this
study. All subjects underwent clinical risk stratification, estimation of FT4 and TSH as well as ultrasonogram (USG) and

isotope scan of thyroid. Thyroid nodules were categorized into malignant, suspicious, benign and indeterminant on the

basis of cellular character by FNAC. Statistical analysis was done by Chi-square and multiple regression analysis.

Results: Patients were mostly females (86%) and 4.7%had. family history of thyroid problems. Some had recent changes

of size (14.7%), pain in the nodule @%) and dysphagia (6%). Nodules were solitary in 45.3o/o and the rest (54.7%) had,

multinodular goiter. Enlarged regional lymph node was found it 12.7% patients. Abofi  lYowere partially-cold followed
by cold nodules (26.7%), patchy (16.7%), isoform (12%) andhot (4%) by isotope scan. Frequency of malignanr (10%)

character was highest in cold nodules followed by uniform (5.6%),patchy (4.0%) and partially cold (1.6%) while none in
hot nodules; which were 22.50 , ll.lyo, 4.0o , 9.8yo and 16.70/o respectively for suspicious nodules. ltbout L7%o showed

cellular aberration and'4.7Yo were clearly malignant, whereas 124 (82.7%) were benign. Of the malignant,4 were solitary
and 3 were multinodular; which were 10 and 9 among the suspicious ones. A significant mrmber (77%, 20 out of 26)

among the malignant/suspicious nodules fell into moderate to high risk category (X2:22.861, p<0.001), while 23.1% of
the FNAC proven malignant/suspicious nodules were of low risk category. Enlarged lymph nodes (p<0.001), increased

diameter of nodules of >4 cm Gr:0.039) and recent changes in nodular size (p:0.042) were independently and signifi-
cantly related to cellular aberration. Conclusions: FNAC is a useful tool for cellular diagnosis of thyroid nodules. Clinical
suspicion for malignancy skongly correlates with the FNAC findings. But a good number of clinically low risk categories

would escape malignant cellular character unless FNAC is done.
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Introduction

Nodular goiter is a common thyroid problem, particularly

among women. The prevalence of palpable thyroid

nodules in the United States has been estimated to be

about 4% of the adult population, with a female:male ratio
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of 4 :1. It is common as with the prevalence of l-7oh in

general population on routine clinical examination and

however, up to 50% at autopsy r, 2. Nodular thyroid

disease is frequent in Bangladesh. According to the

thyroid clinic of BSSMU reports 32.74% patients present

with solitary thyroid nodules '. A high prevalence (about

50%) of microscopic nodule is also reported by other

investigators in some parts of the world o. Nodular goiter

is very common in the region of dietary iodine deficiency
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and in goitrous areathe frequency of single thyroidnodule

is higher s'6.

A thyroid nodule is a small itrl defined lump or swelling of
abnormal tissue within the thyroid gland, which results

from a process of cyclical hyperplasia and involution

(Fig-l). The nodule may be either solitary or multiple.

Usually the pathogenesis of nodule formation appears to

be iodine - deficiency induced hyperplasia followed by

lakes of colloid; Over time repetition of this process leads

to overall glandular enlargement with nonfunctioning

colloid nodules, the dominant histopathological features '.
The nodule may regress spontaneously; the role of thyrox-

ine therupy to reduce the nodule size is inconclusive 8.

Solitary thyroid nodules are important for their malignant

potential. Cold nodules are very important clinically

because there is maximum chance of developing cancer

from cold nodules Although thyroid nodules are

common, thyroid cancer is a relatively rare condition,

with an annual incidence of approximat ely 7 .5 per 1 00000

populations ro.

The vast majority (95%) of thyroid nodules is benign, and

it is important to identiSr those which are likely to be

malignant. Occasionally, especially in children, enlarged

cervical lymph nodes are the first sign of the disease,

although on careful examination a small thyroid nodule

can often be felt. Rarely distant metastasis in lung or bone

is the first sign of thyroid cancer. The incidence of carci-

noma in solitary cold nodule is about 5-10% and 90%-

95% or more are benign. The probability of cancer in a hot

nodule is less than cold nodule ro.

FNAC has been established as the investigation of choice

in discrete thyroid swellings. It is simple and easy to

perform in outpatient department and also cost effective.

It has high degree of sensitivity and specificity (95%) in

context to histopathological categories of papillary carci-

noma, medullary carcinoma) anapLastic carcinoma)

thyroiditis, colloid nodules and lymphoma tr' t2. Other

diagnostic modalities which are not rich enough in

discriminating benign from malignant tumors.

Medical guidelines for clinical practice as set forth by the

American thyroid Association & National Comprehensive

Cancer Network states that FNA should be used as the

initial diagnostic test because of its superior diagnostic

reliability and cost effectiveness ". Nevertheless, like arry

other test FNAC has its limitations. The reported pitfalls

are those related to specimen adequacy, sampling

techniques, the skill of the physician performing the

aspiration, the experience of the pathologist interpreting

as well as Hurthle cell adenoma or carcinoma 1 
4' rs' 16 

.

The thyroid nodule is an elusive problem for the clinician,

no single historical or physical examination findings

provide overwhelming evidence in favor of a malignant

disease. Likewise, no single factor eliminates the possibil-

ity of cancer. The non-specificity and non-sensitivity of
the clinical history and physical examinations should not,

however, be interpreted to mean that they are worthless.

Some historical and physical examinations feafures are

obviously more suggestive of a malignant process than

others. The present study would hopefully highlight on

the correlations of clinical findings of thyroid malignancy

with the FNAC diagnosis, it also focus next plan for study

at mass scale to settle the issue of thyroid malignancy

among the frequently observed thyroid swelling in our

country.

Clinical features associated with a low risk of thyroid

cancer include; female sex, a soft nodule on physical

examination and the presence of a multinodular goiter.

Individual with high risk of thyroid cancer include

children, young adults and males. Solitary firm or domi-

nant nodule that is clearly different from the rest of the

gland signifies arl increased risk of malignancy; vocal

cord paralysis, enlarged ipsilateral lymph nodes and

suspected metastasis are strongly suggestive of malig-

nancy r0. Hamming et al have provided interesting data on

the correlation between clini cal factors and histology of
resected thyroid nodules. If a given patient had two or

more clinical features of high clinical suspicion the

chance of cancer was l00oh 17 
.

In this study, the clinical features were rated as having

high, moderate or low clinical suspicion for thyroid

cancer. Patients who had a clinical factor with high and

moderate suspicion for cancer had a 77 percent incidence
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suspicion for thyroid cancer only had 23 percent incidence

of thyroid cancer.

Fine Needle Aspiration Cytology (FNAC)

Thyroid conditions which can be diagnosed by FNAC are

benign lesions include colloid nodule, cystic nodule and

thyroiditis. Malignant lesions include papillary carci-

noma, medullary carcinoma) anaplastic carcinoma and

Lymphoma etc. Suspicious lesions which includes follicu-
lar carcinoma) follicular adenoma and undiagnosed

lesions. A11 patients with a palpable thyroid nodule,

however, should undergo US examination. US-FNIA is

suggested for nodules <10 mm only if clinical information

or US feafures are suspicious 18. Fine-needle aspiration

cytology has high positive predictive value for thyroid

cancer, enabling us to 'rule-in' malignant lesions with
confidence te. The efficacy of FNAC has been evaluated

in multiple series. In a study of 61 patients, Tollin and

colleagues have examined the risk of malignancy in

thyroid nodules occurring in multinodular non toxic
goiter, demonstrating an overall malignancy rate of
approximately 5o 20. Analysis of sensitivity reveals that

the procedure is extremely sensitive with rates between

83-90 percent. Likewise the specificity has ranged

between 70-90 percentzr. Lowhager and his colleagues 22

believe that nearly 80 percent of the patients with thyroid

nodule can be spared surgical exploration. FNAC of
thyroid nodule is considered most cost effective and

reliable diagnostic procedure if appropriate expertise

available. The cytopathologic results are classified as

follows;

a) Benign (negative): Abenign (negative) cytodiagnosis is

the most common findirg, accounting for approximately

70% of results 18. Benign cytology includes benign colloid

nodule, macro follicular adenoma, lymphocytic thyroidi-

tis, granulomatous thyroiditis, or benign cyst. The most

common benign diagnosis is "colloid nodule". Which

may be found in the setting of a nornal thyroid, a benign

thyroid, a benign nodule, a multinodular goiter, or a

macrofollicular adenoma.

b) Malignant (positive): Malignant (positive) results can

110
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frequent malignant lesion encountered is papilLary thyroid

carcinoma (PTC). Aspirates of PTC are characteized by

increased cellularity; fumor cells affanged in sheets and

papillary cell groups; and typical nuclear abnormalities,

including intranuclear holes and grooves. Medullary

carcinoma is charactefized by hyper cellularity, tumor

cells that are notably noncohesive, and nuclei that are

hyperchromatic and located at the end of an elongated cell

body. Other malignant lesions include primary anaplastic

carcinoma and high-grade metastatic cancers.

c) Suspicious: It results from specimen for which a

definite cytological diagnosis cannot be madel8. often
these include follicular neoplasms, Hurthle cell

neoplasms or lymphoma. Follicular neoplasms appear as

hypercellular specimens with monotony of cells, micro-

follicular aruansement and diminished or absent colloid.

Hurthle cell neoplasm is diagnosed in an aspirate that is

almost entirely Hurthle cells.

d) Inadequate specimen: Aspirates are those with too few

epithelial cells. Commonly, inadequate smears are

collected from cystic lesions that are leaking fluid and

degenerative foam cells, too much blood, and excessive

air-drawing and insufficient experience with FNA

techniques.

This study was designed to investigate the frequency of
malignancy and cellular aberration detected by fine

needle aspiration cytology (FNAC) in euthyroid nodules

and its correlation with clinical findings.

Methods:

The cross sectional study was carried out in the Endocri-

nology outpatient department of Bangabandhu Sheikh

Mujib Medical University (BSMMU), Dhaka from July

2010 to June 2011. Subjects with nodular goiter attending

Endocrine out patient department [n-150, none pregnant,

age (mean + SD): 37+12 years; sex (male: fernale):

2l:L291 were recruited for this. study.

The particulars of the patients and clinical data were

recorded in a pre-designed data-sheet. The whole proce-
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dure was explained to the patient and written. consent Scintigraphy results showed 6l (41%)were partially-cold
taken. Clinical risk stratification was done as: High suspi- followed by a0 Q6.7%) had cold nodules, 25 (16.7%)
cion: familyhistory of medullarythyroid cancer (MEI.I), patchy, isoform 18 (12%) and 6 (4%) had hot nodule
rapid, I recent growth ofthe nodule, fixation to adjacent (Table-III).
strucfure, vocal cord paralysis, enlarged regional lymph
nodes, distant metastasis, biochemically euthyroid,

sonographically loss of halo sign, irregular margin,

micro calcification, mixed cystic, chaotic vascul aity,
scintiscan - cold nodule; Moderate suspicion: history of
irradiation, age <20 years, age >60 years, dubious

fixation, diameter >4 cffi, partially cystic; Low suspici-

sion: others. A11 patients were assessed for serum FT4 and

TSH. Scintigraphic examination of the thyroid gland was

carried out in each patient with Technetium in Nuclear

Medicine department ee. In each case ultrasonographic

examination was performed by same machine. In each

case FNAC was performed and aspiration note was noted.

Fine needle aspiration cytology was performed on the

patient in supine position, neck fu11y extended by a pillow
underneath the shoulders. A 23 gauge needle attached

with 5m1 syringe was used to collect the tissue sample.

Multiple passes was made through the centre and the

periphery of the nodules. A cytopathology technician was

present during the aspirations, who prepared the slides.

The cytopathologic results are classified as follows; 1)

Benign 2) Malignant 3) Suspicious and 4) Indeterminate

on the basis of cellular character.

For statistical analysis Chi-square test was done. Multiple
regression analysis was done to see the independent

significance of various factors for thyroid nodular malig-

nancy. Prior to the commencement of this sfudy, the

research protocol was approved by ethical review

committee. The study was explained to the patients in

easily understandable lafguage and then informed

consent was taken from each patient.

Results:

The results showed that patients were mostly females

(86%). As described in Table-I, a few had recent changes

of size (14.7%), pain in the nodule (4%) and dysphagia

(6%). In 68 subjects (45 .3%) nodules were solitary; the

rest 82 (54.7%) had multinodular goiter. Enlarged

regional lymph node was found in Ig (L2.7%) patients

(Table-II).

Frequency of malignancy 4 (10%) was highest in cold

nodules follory.d by isoform 1 (5.6%), patchy 1 (4.0%)

and partially cold 1 (1.6%), while none in hot nodules;

however among the suspicious cytology g (22.5%) had

cold nodules, 6 (11.I%) had partially cold nodules,

2(4.0%) had isoform, 1(9.8%) had patchy nodule and I
(L6.7%) had hot nodule (Table-IV).As shown in Table-V

USG revealed 33(22%) solitary 79(52.7Yo) multinodulaE

30(20%) mixed and 8(5.3%) cystic nodules.

Twenty six ( l7%) of the nodules showed cellular aberra-

tion (malignant and suspicious) and 7 (4.7%) were clearly

malignant whereas 124 (82.7%) were benign (Fig-2). of
the malignant, 4 subjects had solitary and 3 had multi-
nodular goiter. Among the suspicious cytology group (19

patients) 10 had solitary and rest t had multinodular goiter

(Table-vl). Among 26 FNAC proven aberrant cytology

(malignant and suspicious) 20 (77%) fell into high to

moderate risk category (X2-22.861, p<0.001), while
23.lYo of the FNAC proven malignantlsuspicious nodules

were of low risk category Table-VII). Enlarged lymph

nodes (p<0.001), increased diameter of nodules of more

than 4 cm (p-0.039) and recent changes in nodular size

(p:0.042,) were independently and significantly related to

cellular aberration Table-VIII). Two of the patients had all

dre three charucteristics and both of them had cellular

ab err ation (Tab le -IX) .

Table I
Clinical characteristics (n: I 5 0)

Clinical feature (n%)

Palpable nodule

Recent change of size

Pain

Dysphagia

Dyspnea

Voice change

rs0 (100)

22(14.7)

6(4)

e(6)

Nil

1(0.7)

111

Within parenthesis are percentages over grand total



Table - II
Characteristics of the thyroid nodules N-L50)

Table - IV

Cellular character and scan types of nodular goiter

Scan category

Cellular character

Total

(r-1s0)
Items (n%)

Location of nodule

Right lobe

Left lobe

Isthmus

Bilateral

Number of the nodule

Solitary nodule

Multi nodule

Over lying skin change normal

Tenderness of the nodule

Consistency

Hard

Firm

Soft

Movement on deglutition

Enlargement of regional lymph nodes

3 8(2s.3)

4t(27 .3)

2(r.3)

6e(46)

68(4s.3)

82(s4.7)

3(2)

Ni1

r+e(ee.3)

r(.7)

mobile

1e(1 2.7)

Benign Malignant Suspicious

Uniform 1 s(83.3) 1 (5.6) 2(tt .t) 1 8

Partially cold 54(88.4) 1(1 .6) 6(9.8) 6r

Cold nodule 27(67.s) 4(10.0) 9(22.s) 40

Hot nodule 5(83.3) 0 L(16.7) 6

Patchy 23(e2.0) 1(4.0) 1(4.0) zs

within parenthesis are percentages over row total

Table-V

USG cltaracter of the thyroid nodules

Character (n%)

Solitary Nodule

Multi nodular goiter

Mixed

Cystic

33(22)

e(sz.7)

30(20)

8(5.3)

Within parenthesis are percentages over grand total

Table-VI

Cellular character of the nodules (n:150)

Character (n,%)

within parenthesis are percentages over grand total

Table -III

Scan cltaracteristics of nodular goiter (n-150) within parenthesis are percentages over grand total

#(10 out of 19 were solitary and rest multinodular among

suspicious ones)

129:21. A11 the subjects had palpable nodule of either

Table-VII

Clinical prediction over FNAC diagnosis by risk

categorization (n:1 5 0)

Character (s)

Benign Malignant

Benign

Malignant

Suspicious

Indeterminate

124(82.7)

7 (4.7)*

1e(12.7)#

00

Scan category

Uniform

Partially cold

Cold nodule

Hot nodule

Patchy

(n%)

1 8(12)

6r(40.7)

40(26.7)

6(4)

2s(t6.7)
Low risk group

Moderate or

high risk group

e0 (72.6) 6 (23.1)

34 (27.4) 20 (76.e)

<001

<001

within parenthesis are percentages over grand total

Lt2
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Table-VIII

Multiple regression analysis for cellular character of

thyroid nodules

Variable(s)

Table -IX

Malignancy in context to cltaracters of nodules (N-150)

Characteristics

of nodules

Frequency Malignancy

(nAI, % (o/o over

over total

patients)

row

frequency)

Constant i.

Age

Sex

Recent change in

size (increasing)

Pain in the nodule

-0.090

0.023

0.179

0.000

0.240

0.7 63

0.042

0.068

Increasing in size

Enlarged lymph node

Size of the nodule (>4cm)

A11 of the three characters

present

22Q3.A)

1e(28.s)

t6(24.0)

2(r.3)

10 (45 .4s)

6(31 .s7)

5(31 .2s)

2(1 00)

0.519

Table-VIII

Multiple regression analysis for cellular character of

thyroid nodules

Variable(s)

Constant

Age

Sex

Recent change in

size (increasing)

Pain in the nodule

Family history

Size of the nodule

Solitary or MNG

Tenderness

Presence of

lymph node

Thyroid.scan

Rapid growth

Diameter

of nodule (>4 cm)

-0.090

0.023

4.t79

0.068

-0.0s

-0.072

-0.063

-0.r4s

0.410

0.002

0.042

0.1 78

0.000

0.240

0.7 63

0.042

0.519

0.404

0.398

0.417

0.169

0.000

0.981

0.641

0.039

fnac diagnosis

ffi malignant
ffi suspicious
ffi benign

113

Fig-l . A goiter over tlte istltmus.

Fig-2. FNAC diagno,sr^s of the thyroid nodules.



Discussion:

Cytologica[ diagnosis of thyroid nodule is the gold stand-

ard for making decision regarding the potential of a

nodule for malignancy. It is better to discriminate the

cytological character of a nodule by excision biopsy.

However, on consideration of the surgical hazards and

financial strain the alternative procedure is FNAC for

thyroid nodules to discern the cellular characters is also

widely accepted and it yields near similar result with the

excision biopsyl8. Conventionally it is believed that

solitary cold nodules are more prone to develop malig-

nancy.

The present study was designed to investigate frequency

of malignancy and cellular abercation in thyroid nodules

by using the FNAC method in light of clinical suspicion

for malignancy in 150 euthyroid subjects with mean (+

SD) age of 37 * 12 years and sex ratio (female: male)

solitary or multi-nodular variety. It was revealed that

about L7% of the studied nodules harbor cellular aberra-

tion and of the total studied nodules about 5% were

clearly identified to be malignant. The proportion of
solitary and multinodular goiter were approximately 1:1

in case of both malignant and suspicious nodules, which is

consistent with the findings of some other investigators 10,

17' 18. It was also noted that malignant and suspicious

nodules significantly correlated with the suspicion of
moderate to high risk groups of clinically suspected

nodules for cellular fuercation. Thus it is clearly apparent

that cellular diagnosis of thyroid nodule seems imperative

in discriminating the malignant potential of any nodule

irrespective of the clinical suspicion.

It is interesting to note here that about 50% ofboth malig-

nant (out of 7 patients 4 had solitary and 3 had multinodu-

lar goiter) and suspicious (out of 1 9 patients 10 in solitary

and 9 in multinodular goiter) nodules were multinodular

variety which is similar to the findings of other investiga-

tors ". rn this context it.should be mentioned that highest

frequencies of malignant and suspicious cellularity were

observed among the cold nodules as is thought conven-

tionally 13' 18. However, about 23Yo of the nodules would

have been missed their cellular aberration on the basis of
risk categonzation unless FNAC was done. Highest

n4

frequencies of nodules were partially cold; and a good

number among them were of suspicious category.

About 50% of the nodules are multinodular variety. As is

mentioned above, contrary to the conventional thought,

multinodular goiter does not necessarily mean low poten-

tial for malignancy. Rather risk stratification on the basis

of clinical points has a strong predictive influence over the

cellular character of the nodules 17. Thus FNAC has a big

impact on the decision of cellular character of thyroid

nodules which is important clinically for further manage-

ment of the patients. Apropos with this, other investiga-

tors also have emphasized over the impact of FNAC in
cellular diagnosis of thyroid nodule s 22,23,24 

.

It was observed that some of the patients had recent

change of size of nodules and some others had associated

dysphagia and tenderness. By multiple regression analysis

it was observed that presence of enlarged local lymph

nodes, increased diameter of thyroid nodules as well as

recent changes of the size of the thyroid nodules were

independently and signific antly related to the possibility

of aberrant cellular character of the nodules. There are

reports by others who have observed similar findings with

thyroid nodule s2''23,24. Though there is a male preponder-

ance for malignancy in thyroid nodules, it was a limitation

in the present study to justify this point because of the fact

that most of the patients were females and the number of
male patients was very limited. This could have been

possible if the study would have been extended for a

longer duration to encompass a good number of patients

of both sexes.

Conventionally it is believed that thyroid nodules with

deviation of hormonal function are unlikely to be malig-

nant. As this study did not include any patient with hlpo-
or hyper- thyroidism, it is not possible to comment on this

issue. But, it is assumed and proposed that aberration of
thyroid function and chance of malignancy in the nodule

may not be mutually exclusive. Therefore, unless strongly

contraindicated and beyond feasibility, and if the clinical
grounds are strong enough to support the suspicion for

malignarucy, it is wise to perform FNAC to discriminate

the cellular character of the thyroid nodules.

In conclusion, the present study has revealed that FNAC
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is a useful and necessary tool for cellular diagnosis of
thyroid nodules. Clinical suspicion for malignancy

significantly correlates with the FNAC findings, How-

ever, a number of clinically low risk categories would

have chance of escape the malignant cellular charucter

unless FNAC is done.
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